Proteomic analysis highlights the immune responses of the hepatopancreas against Hematodinium infection in Portunus trituberculatus.
The parasitic dinoflagellate Hematodinium is considered an important pathogen of economically important marine crustaceans and has been reported from many wild and cultured species. While limited studies have been conducted to reveal the host-parasite interaction in crustaceans, the underlying molecular mechanisms between Hematodinium and its crustacean hosts are scarcely known. We conducted a comprehensive study to investigate the proteomic responses to Hematodinium infection in the hepatopancreas of Portunus trituberculatus using an iTRAQ-based quantitative proteomic technology. A total of 905 identified proteins including 392 differentially expressed proteins (DEPs) were subjected to GO, COG and KEGG-pathway enrichment analysis, with sixteen DEPs further validated by quantitative real-time PCR. Hematodinium parasites resulted in immune-suppressive and adverse effects on affected hosts, thorough inhibition of the important pattern recognition receptors (C-lectin, SR class B, and Toll)-mediated immune responses, regulation of the complement and coagulation pathway, dysregulation of important cell adhesion molecules and extracellular matrix, and imbalance of the cellular redox homeostasis in the hepatopancreas of affected crabs. Moreover, the lysosomes pathway was dysregulated seriously in the hepatopancreas of P. trituberculatus post Hematodinium challenge. The results provided evidences on how the Hematodinium parasite overcame the innate immunity of P. trituberculatus and caused pathological alteration in affected tissues BIOLOGICAL SIGNIFICANCE: The manuscript presented the first iTRAQ-based proteomic study of the host-parasite interaction between an important marine crustacean and the parasitic dinoflagellate Hematodinium. The manuscript reported the key pathways and proteins involved in the host-parasite interactions. The major findings will contribute to the better understanding of the molecular mechanism of the particular host-parasite interaction, as wells as the pathogenic process in susceptible tissues of affected crustacean hosts.